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ABSTRACT
OBJECTIVE: The objective of this selective review is to determine whether or not cognitive
behavioral therapy (CBT) is effective in decreasing the severity of distress in abnormal auditory
perception of sound.
STUDY DESIGNS: Review of two randomized controlled trials and one open trial, published in
the English language in 2008, 2014, and 2017.
DATA SOURCES: The three studies used in this review were published in peer-reviewed
journals, in English and found in PubMed.
OUTCOMES MEASURED: Decrease in severity of distress by the patient after receiving
treatment. Recording methods included the Symptom Checklist 90 (SCL-90-R), The Quality of
Life Inventory (QOLI), and Amsterdam Misophonia Scale (A-MISO-S).
RESULTS: Robinson et al., (Viirre ES, Bailey KA, et al. A randomized controlled trial of
cognitive-behavior therapy for tinnitus. Int Tinnitus J. 2008;14(2):119-126) reported a significant
effect which showed a group-by-time interaction (F[3,87] = 5.542; p = .01), concluding that
there were overall improvements in distress symptoms. Juris et al., (Andersson G, Larsen HC,
Ekselius L. Cognitive behaviour therapy for hyperacusis: A randomized controlled trial. Behav
Res Ther. 2014;54:30-37. doi:10.1016/j.brat.2014.01.001) showed a significant treatment effect
(F(1,55) = 4.3, p <0.05, also concluding that distress symptoms decreased after implementation
of CBT. Schroder et. Al, (Vulink NC, van Loon AJ, Denys DA. Cognitive behavioral therapy is
effective in misophonia: An open trial. J Affect Disord. 2017;217:289-294. doi: S01650327(16)32168-1 [pii]) showed a mean reduction in A-MISO-S scores following treatment was 4.5 (SD 3.4, range 6-15) (t = -12.198, df = 89, p < .001), corresponding with an improvement to
mild misophonia.
CONCLUSIONS: The data suggests that cognitive behavioral therapy effectively decreases
severity of distress in abnormal auditory perception of sound. Future study is warranted,
especially RCTs, to evaluate abnormal auditory perception of sound with broader inclusion
criteria, including more than one sound disorder.
KEY WORDS: Tinnitus, Hyperacusis, Misophonia, Cognitive Behavioral Therapy, CBT
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INTRODUCTION
Auditory perception is our main gateway to communication with others via speech and
music, it also plays an important role in alerting and orienting us to new events.1 A disruption in
auditory perception can lead to significant distress in daily life. Tinnitus is the sensation of
sound in the ears or head without actual acoustic stimulation. Hyperacusis is a term that is used
to describe intolerance to everyday sounds that cause significant distress and impairment in
social, occupational, recreational, as well as other day-to-day activities.2 Misophonia is defined
as an abnormally strong emotional and behavioral reaction to particular sounds or a group of
sounds that have a specific pattern and meaning to the patient.3 Each of these is an example of
an abnormal auditory perception of sound. While these disorders are unique in their
pathophysiology, connections between tinnitus, hyperacusis and misophonia have been
highlighted by several authors.
The contemporary national prevalence of tinnitus is approximately 1 in 10 adults.4 There
are few population studies of hyperacusis, but prevalence rates of 8.6 and 15.6% have been
reported from a Swedish and Polish study, respectively.5 Based on data from an audiology
clinic, it has been estimated that misophonia symptoms in the general population could be as
high as 3.2%.6 Chronic tinnitus yields approximately $2,110 in annual health care costs per
patient.7 There is not an exact cost related to hyperacusis or misophonia, however, literature
suggests that 60% of patients with tinnitus also have misophonia and 86% of tinnitus patients
have hyperacusis, 25-30% of which require treatment.8
Tinnitus, hyperacusis and misophonia are often managed separately. Tinnitus is typically
managed with tinnitus retraining therapy (TRT). Other treatment modalities for tinnitus include
cognitive behavior therapy (CBT), sound therapy, cochlear implants, and off label use of
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pharmacologic agents such as procaine, lidocaine and bupivacaine. There is a large comorbidity
between tinnitus and hyperacusis, as 40 percent of patients with tinnitus suffer from hyperacusis,
and up to 86 percent of patients with hyperacusis in clinical samples report tinnitus.9 The
management for hyperacusis is similar to tinnitus, as TRT has also been proven effective in
hyperacusis patients. Sound therapy and CBT have also been explored in the management of
hyperacusis. Misophonia treatment options include dialectical behavioral therapy, TRT,
neurofeedback and sequent repatterning. There is no superior method of treatment noted for
these conditions.
Cognitive behavioral therapy is a form of psychological treatment that involves efforts to
change thinking and behavioral patterns in patients to improve their functioning and quality of
life. CBT has been proven to be efficacious as an intervention in a large variety of disorders
ranging from psychological disorders to chronic pain. This study will review the effectiveness of
CBT in the ability to decrease distress in abnormal auditory perception of sound as a whole.
OBJECTIVE
The objective of this systematic review is to determine whether or not “cognitive
behavioral therapy is effective in decreasing the severity of distress in abnormal auditory
perception of sound?”
METHODS
Two of the studies used in this systematic review were randomized controlled trials
(RCTs), while one was an open trial. The key words used to search PubMed were: “tinnitus”,
“hyperacusis”, “misophonia”, “cognitive behavioral therapy”, and “CBT”. All articles were
selected based on relevance to the clinical question, as well as their use of patient-oriented
outcomes (POEMs). Inclusion criteria consisted of studies that included the use of a self-reported
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questionnaire. Studies were excluded if they were published before the year 2000 or if
participants were under the age of 18 years old. All articles were published and written in the
English language. The summary of statistics reported included p values, standard deviations, tscores, and f-scores. Table 1 demonstrates the demographics and characteristics of these studies.
The criteria used for selection of studies included patients >18 years old with reported tinnitus,
hyperacusis or misophonia. The intervention utilized was cognitive behavioral therapy, which
was compared to patients on a waitlist, and patients before and after therapy. The outcomes
measured in each study included improvement in symptoms leading to distress with the use of
CBT based on self-reported questionnaire.
Table 1. Demographics & Characteristics of included studies
Study
Type
#
Age
Inclusion
Exclusion Criteria
Pts (yrs) Criteria
Juris11
(2014)

RCT

62

18-61 Hyperacusis
as primary
audiologic
problem

Robinson10 RCT
(2008)

65

35-77 Selfreported
distress due
to tinnitus

Schroder6
(2017)

90

18-64 Referral
from
outpatient
clinic
because of
misophonia

Open
Trial

Individuals under
the age of 18 or
over 65 with LDL
above 90 dB at the
frequencies of 500,
1,000, and 2,000
Hz in at least one
ear. Hearing levels
less than 40dB in
the best ear
Factors that
interfered with
patient ability to
participate in a
group for physical
or psychological
reasons

W/D Interventions
5

CBT in 6
sessions, the
first being
90 min long
and the
following
five being 45
minutes

15

Eight
sessions of
group CBT
over 8 weeks

Presence of
0
substance
dependence,
autism spectrum
disorders or
psychotic disorders

Eight –
seven
sessions of
CBT

Crago, CBT Decreasing Distress in Sound Disorders 4
OUTCOMES MEASURED
The outcomes measured in each of these studies consisted of patient oriented outcomes
(POEMs) – specifically reducing levels of distress of patient after participation in cognitive
behavioral therapy. In the study by Robinson et al., the Symptom Checklist 90 (SCL-90-R) was
used to assess presence and severity of distress. It consists of 90 items scored 0 to 4, with 0 being
“not at all” and 4 being “extremely”.10 The study by Juris et al., used the Quality of Life
Inventory (QOLI) to assess importance and satisfaction ratings in areas of life such as health and
self-esteem. Each item is rated in terms of importance and satisfaction.11 In Schroder et al. study
the Amsterdam Misophonia Scale (A-MISO-S) was used, which is a concept-based scale that
measures symptom severity. Scores range from 0 to 24 with 24 being extreme symptom
severity.6
RESULTS
Each study contained continuous data results which could not be converted to
dichotomous date; therefore, number needed to treat (NNT), relative risk reduction (RRR), and
absolute risk reduction (ARR) were not calculated as part of this review. The three studies in this
review evaluate the effectiveness of CBT in improving level of distress in patients with abnormal
auditory perception of sound.
In the study by Robinson et al., manualized group CBT was implemented over 8 weeks.
The interventions were modified from a group treatment manual for depression.10 The
modifications included adding relaxation techniques and coping mechanisms relevant to tinnitus.
The study by Juris et al., individualized CBT was given over 6 weeks, the treatment consisted of
psychoeducation, exposure therapy, applied relaxation and behavioral activation.11 Lastly, the
case study conducted by Schroder et al., consisted of group CBT for a total of 8 sessions, the
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four techniques combined in group CBT were task concentration exercises, counterconditioning,
stimulus manipulation, and relaxation exercises.6
Robinson et al. recruited 65 patients with self-reported distress due to tinnitus ages 35-77
years old.10 Random assignments were made using a random number generator to an immediate
treatment condition (n=38) or to a waitlist control condition (n=27). Each group received CBT
over 8 weeks. Twenty six of the 38 immediate condition group and 15 of the 27 waitlist
condition group completed at least 6 sessions. Seven participants left due to comorbidities, 9 due
to being too busy, 2 stated they were not distressed enough to participate, 2 did not want to
commute to the facility, 1 participant relocated, while 3 participants completed and did not
submit their 8 week follow up data, leaving 41 “completers”. According to Robinson et al.,
distress was assessed using the SCL-90-R which showed a significant group-by-time interaction
(F[3,87] = 5.542; p = .01) while the contrast demonstrated a quadratic effect (F[1,29] = 14.800; p
= .01) and cubic effect (F[1.29] = 5.659; p = .02).10 These outcomes are demonstrated in figure
1. Overall improvements were found in psychiatric distress symptoms in this study.

Figure 1: SCL-90-R scores baseline to 1-year follow-up 10
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Juris et al.11 recruited 62 patients ages 18-61 that were screened via telephone and
evaluated at the clinic based on a medical examination, audiologic testing, a clinical interview,
and a structured psychiatric interview. The groups were assigned into a treatment group or
waiting-list group by the test leader by choosing a folded piece of paper with either “treatment”
or “control” written on it out of a box. The immediate group began CBT within 1 week of
randomization while the wait-list group started 6 months later following audiologic testing. Of
the 62 participants, 5 patients dropped out of treatment, 1 moved abroad, 1 left for a personal
crisis due to illness of a relative, and 3 did not state any reason. CBT was individual, consisting
of six therapy sessions. The QOLI showed a significant treatment effect (F(1,55) = 4.3, p <0.05).
The between group effect was moderate, d = 0.51, while the within-group size for the CBT group
was small, d = 0.4611 demonstrated in table 2. Overall improvements of quality of life were
shown, demonstrating a decrease in severity of distress.

Table 2. Means and standard deviation for baseline, pretreatment (for the WL, group
only), post-treatment and follow-up measures
QOLI
CBT
N WL
N Total N
M (SD)
M (SD)
Baseline

1.49 (1.60)

30 0.97 (2.04)

30 60

Pre-treatment (WL)

-

-

1.30 (2.00)

30 30

Post-treatment

2.17 (1.38

28 1.64 (1.95)

28 56

12-month follow-up

2.36 (1.35)

28 1.61 (1.98)

27 55

In the study by Schroeder et al.,6 90 patients were recruited between the ages of 18-64
that were referred through an outpatient clinic. All participants were placed on a waiting list at an
average of 29 weeks prior to the start of the CBT group therapy. The patients were given the AMISO-S prior to group CBT (T1) and again at the end of the group CBT (T2). Mean reduction
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in A-MISO-S scores following treatment was -4.5 (SD 3.4, range 6-15) (t = -12.198, df = 89, p <
.001), corresponding with an improvement to mild misophonia demonstrated in table 3.6
Table 3. Means and standard deviations
A-MISO-S
Mean, (SD)
T0

13.6 (2.9)

T2

9.1 (3.9)

Change T0-T1

.0 (2.6)

Change T1-T2

-4.5 (3.5)

DISCUSSION
This systematic review evaluated two RCTs and one open trial for the effectiveness of
cognitive behavioral therapy in decreasing the severity of distress in patients with abnormal
auditory perception of sound. Because abnormal auditory perception of sound is a broad term
that encompasses more than one disorder, each study used for this review focused on a different
disorder. This itself is a limitation, however the three studies investigated in this review were an
example of abnormal auditory perception of sound and all three found CBT to be effective in
decreasing distress.
There were limitations in each study. Collectively, the studies use of adults with a
maximum age of 77 years, and small sample size decreased the generalizability of the results.
Some studies have shown that CBT is effective in younger populations, which is not addressed in
these articles. In the Robinson et al.10 study, in addition to a small sample size there was a high
dropout rate. Reasons were explained however the study failed to provide a “worst case”
analysis. In addition, the participants were not screened for hearing loss which could affect the
severity of tinnitus. It is unknown if patients had hearing loss, vertigo or hyperacusis. These are
important factors when assessing the effectiveness for therapy regarding a hearing disorder. This
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speaks to the validity of the study. Though these things may have affected the outcome of the
study, the steps taken to ensure validity are evident and of clinical significance. The study by
Juris et al.11 possessed very specific exclusion criteria as stated in Table 1, this made the study
very specific to hyperacusis, decreasing the generalizability to abnormal auditory perception as a
whole. In addition, the study excluded patients with a chief complaint of tinnitus which limits the
crossover of the studies. In terms of validity, this study followed RCT guidelines to provide
reliable information. The main limitation of the study by Schroeder et al.6 was the study design.
The study was an open label design and lacked the criteria needed for an RCT, this limits
definitive conclusions on efficacy and validity. All three studies used self-reporting measures
which could have allowed for a reporting bias. In addition, all three studies lacked dichotomous
data, NNT and AAR. In all the studies were reliable and though there were several highlighted
limitations the information gained through these studies provide clinical significance in regards
to decreasing distress in patients with abnormal auditory perception of sound.
CONCLUSION
After review of two randomized controlled trials and one open label study, the data
suggests that CBT is effective in decreasing the severity of distress in abnormal auditory
perception of sound. Future study is warranted, especially RCTs, to evaluate abnormal auditory
perception of sound with broader inclusion criteria, including more than one sound disorder. A
study that includes tinnitus, hyperacusis and misophonia disorders would provide more definitive
data on the effectiveness of CBT. In addition, further data is warranted in regard to misophonia.
Misophonia is not well understood, and therefore, treatment options in the United States are
limited. The data found in this systematic review proves that CBT is effective in abnormal
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auditory perception of sound which encompasses misophonia, and therefore this is a valuable
treatment option for medical providers to refer to in practice.
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